Mitochondrial ROS measurements. Mitochondrial ROS were measured by flow cytometry in the gate of live cells using MitoSOXRed (Life Technologies) (44, 45). Cells were suspended at 1x10 6 /ml in complete RPMI plus 10% FCS and cultured at 37°C, 95% humidity and 5% CO 2 for 30 minutes in the presence of 2.6 M MitoSOXRed. Cells were then analyzed at 15-minute intervals for a total time of 45 minutes with a BD LSRII flow cytometer using a 488-nm laser and a 582/15 nm bandpass filter. Drugs were added immediately before the first time point. The data were analyzed with Diva software (BD Biosciences). For each time point, the gate of live cells was used to calculate the difference between the mean fluorescence intensity (MFI) at each time point (F X ) and the MFI of the initial time point (F 0 ) divided by F 0 (F/F 0 ratios). In Figure S1C , TALL-1 cells treated with NS1619, DHEA, or NS1619+DHEA were stained with MitoSOXRed as described above immediately after drug addition (time 0) and after 24 and 48 hrs. Shown are resulting MFI.
Cell death was calculated using the formula [(% dead cells in the treated sample -% dead cells in the control sample) / (100 -% dead cells in control)] x 100.
Immunoblot analysis. Protein lysates were separated by SDS/PAGE, transferred to a nitrocellulose membrane and probed with the following antibodies: mouse anti-OPA1 (BD Biosciences), rabbit anti-Caspase 3 (Cell Signaling), rabbit anti-PARP1 (Cell Signaling), rabbit anti-β-actin (Sigma-Aldrich), mouse anti Hsp70 (BD Biosciences) and rabbit anti-vinculin (Cell Signaling), followed by incubation with an HRP-conjugated anti-mouse or anti-rabbit antibody (Pierce) and detection reagents (Super Signal West Femto Maximum sensitivity substrate, Thermo Fisher Scientific or LiteaBlot turbo substrate, Euroclone). Chemiluminescent signals were detected using a Cambridge UVITEC imaging system. The cleaved OPA1 ratio was calculated by dividing the signals of bands c, d, and e by the signals of all bands (see Fig. 4 ).
Electron microscopy. TALL-1 cells were seeded at 700,000 cells/ml and treated for 24 h with the indicated compounds. Cells were then washed in PBS and fixed with 2.5% glutaraldehyde in 0.1M sodium cacodylate buffer, pH 7.4 for 1 hour at 4°C, postfixed with a mixture of 1% osmium tetroxide and 1% potassium ferrocyanide in 0.1M sodium cacodylate buffer for 1 hour at 4°C and incubated overnight in 0.25% uranyl acetate at 4°C. After three water washes, samples were dehydrated in a graded ethanol series and embedded in an epoxy resin (Sigma-Aldrich). Ultrathin sections (60-70 nm) were obtained with an Ultrotome V (LKB) ultramicrotome, counterstained with uranyl acetate and lead citrate and viewed with a Tecnai G 2 (FEI) transmission electron microscope operating at 100 kV.
Images were captured with a Veleta (Olympus Soft Imaging System) digital camera at 37000x magnification. At least 130 mitochondria for each sample were analyzed using ImageJ (IJ 1.46, NIH).
Regions of Interest (ROIs) were manually traced and shape descriptors were obtained to analyze mean mitochondrial area and circularity (4 x Area/Perimeter 2 ), which is a value between 0 (tubular) and 1 (circular). Computed data were analyzed using SigmaPlot to generate graphs and evaluate statistical significance (Mann-Whitney Rank Sum Test).
Quantitative RT-PCR (qRT-PCR) . Total RNA was isolated using TRIZol (Life Technologies).
RNA samples were treated with DNase I (Invitrogen) for 15 minutes at 37°C followed by addition of EDTA and incubation at 70°C for 10 minutes to inactivate the enzyme. The RNA was reversetranscribed using SuperScript II reverse transcriptase (Invitrogen) and random hexamers. Aliquots of the resulting cDNA were PCR-amplified by using SYBR Green (Roche) and the following primers: β2- Age indicates years at diagnosis, except where marked by*, which indicates age at relapse. Figure S1 . Effects of NS1619 and DHEA on mitochondrial ROS (mtROS). 
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